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(57) Abstract: It is intended to provide 
a therapeutic method of inhibiting the 
proliferation and infiltration of brain tumor 
cells in animal brain tumor cells and a method 
of measuring the proliferation/infiltration 
activity of the brain tumor cells, preferably 
glioblastomas. In animal brain tumor cells, 
the proliferation and infiltration of the brain 
tumor cells are inhibited by regulating 
the Ca 2+ permeability by a glutamate 
receptor subunit. The Ca 2+ permeability 
by the glutamate receptor subunit can 
be regulated by transferring an R2 gene 
into an AMPA-type glutamate receptor 
subunit Glu. A method of measuring the 
proliferation/infiltration activity of the brain 
tumor cells which comprises detecting and 
measuring the expression of the glutamate 
receptor subunit in animal brain tumor cells. 
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**k#ii» (cns) fc^w-sjS^n^tt^^-^^easisaoTVis. 

N-^fJk-D-7X/^^>S (NMDA: N-methy 1-D-aspar t i c 
acid) i:i§f©NMDA^§fti#ift0^NMDAfM(:^giJ 
Stl&o 7^^h^1"5tNa + , K + {-jUn^TC a 2+ £M£ 
10 i*£ 0 *NMDAS$#li, A'f->K, AMPA (a— 7S./ — 3 — 
tHo^^>-5-^ 5^;i/- 4 - -f Vt + IJ-y-J^D \?*>Wt : a 
-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid) t;Mt§l 

15 AMPAl^j^$>i^ (AMPAR) «, ^Mi^ (CN 

^bT^«S(Trends Neurosci. , 16, 359-365, 1993;Annu. Rev. Neurosci., 
17, 31-108, 1994, Prog. Neurobiol., 54, 581-618, 1998) „ $? 

&&&\tnmmmiz(Dfr&tE'T2>t%?Lz>nT%tz&, mm, ±^<Dtf 

20 U (glial cell) * T h fg M b T V> £ £ t ^ bj £> ^ t o 

(Trends Pharmacol. Sc i . , 21, 252-258, 2000)„ 
AMPA§§# (AMPAR) G 1 u R 1-G 1 uR4 iH5 4 

a&nTVi*. ^IT, AMPAROC a z+ IItt(t * CO +h 7 n. - y 
25 hCM(;ioTft$§. 

G 1 u R 2 D-^-y hSrfcog^flste, C a 2 + H(i t ^ £a 



2 



WO 2004/014433 ^■fJP2003/010143 



mfetettZteteifi. G 1 u R 2 *fc;fc:&^§£#«, H^Ca 2 + M>&'I4 
GluR2^^-yhMI(r.#ftt^t < Ca 2+ mM'\k^ 
i&T~$~Z> (Trends Neurosci. , 16, 359-365, 1993;Annu. Rev. Neurosci., 
17, 31-108, 1994;Prog. Neurobiol., 54, 581-61 8, 1 998) 0 Z\ <D G 1 u 
5 R 2 ©SWcattJfte, ^2#@0i^7K'l4fI^ (M2) (1^1^(57$ 

> (R) ffi^-y-^rL- y hoffi^f £$Hi«^;i/^ > (Q) 

^iSftT^*. C^SS^SU-fe (Q/RSlHi) ®7JH->]5^;V^5 
>£«itl£ns£, ^IbfcGl uR2 (Q) ^eiSofcffiHMfeS 
10 §#ttilUC a 2+ Mi4£^To 

t^T, AMP.AS*# (AMPAR) 0 ^ 7 ZL - y h <D t> 
G 1 u R 2 ©i*7jC'ltM*i!t (M 2 ) {£ & & 1 o 0 7 5 7 7 ;U 
(R) tas^^-XAtt, fltfi^cDte^fftfcfizis rRNAS 

Jft (RNA editing)j t 5 £D & tlT V> £ . T^t)^, itfg^ (D 

15 NA) dtmRNAIC!|g?Snfcii:iSi)5iii$n, ^> 

5 >m (Q) HSnT^SOt^LT, lll^{C«T;V^n> (R) 

ckoT, C a 2+ Sifitt#*teT"r5o 

bt^sot, -ti^-e«^fcitwe<3^^> Mwm&Mmmtm (al 
s) salt • ^(Dttm**p>b\zm?v\zm9ti$nT%T%> o , 
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— MitbT, nmmwm (glioblastoma), ^^ifM 

(oligodendroglioma) MJUJB (meningioma) U <H^^ < %a fStlTV* 
#jgJP^JB (glioblastoma) (CNS) tlfeJ; 

tfftjBtt#*ift V> C itft &nTVi-g) (Pathology and Genetics of Tumours 
of the Nervous Systems, 29-39, 2000 (IARC press, Lyon, France)) D 

mMmm\^. ®MvrcGm<Dm&\zfevxm$Gtoum%&7f:L. cns 

^KllSi&fflKljEj&SoT^ < (Neurol. Med. Chir., 34, 91-94, 1994, 
10 Neurol. Med. Chir., 33, 425-428, 1993. Neuropathology, 17, 186-188, 

i997)> ftmwtemm&MLT^ftm&tf&znx^tsL^. 

m^nmmm (glioma) (D=i*.q&WL'v&%>mffl.<DMM%t.zfMM 

fit, iliiOglt &5if«©#i[£MlgMfl&fc: ! big& 6n5 (Glial 
Cel 1 Development, 209-220, 1 996 (BIOS Sc ient i f i c Publ i shers, Oxford, 
15 UK.), Glia, 15, 222-230, 1995) o #»JMJfe«, Wijgfcji^ft, * 
;i/ ; E>, S^fiif (Trends Pharmacol. Sci., 21, 252-258, 2000) 

jfi¥, ^^5>ss$#^ #ft«reiBiiia«w-T»4^< w«pmk: 

20 *VJTfc5!St5i:t*Jift$nTl5S (J. Neurosci., 1 7, 227-240, 
1997, Glia, 10, 149-153, 1994, J. Neurosci., 16, 519-530, 1996, 
Eur. J. Neurosci., 10, 2153-2162, 1998, J. Neurosci. Res., 46, 
164-1 78, 1996). b^b, ©#|g£S^ffJ«Stt«, * SB # ^ IB <D 
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its si t iz& oiiajg*fflij!aoj«jiitsjB*«i«ij-rs^ffi*«i^-r* r 

y^AIlft^ttSG 1 u R 2 (Q) »feT$?^$iJ^^$-frS tmm. 

<n&&Mi$ifi<&mzn.M\z% Ai/v j*&mm&&m? & g i u r 2 (g 
10 1 ur 2 (r)> mfc^zmxTzt, &&<o&m£.mm<DM¥(£ifi§iV 

Z> Z\ t SM^fcH fg^Lfc (NeuroReport 1 2 (2001) , 745-748) . 

■ebT, AMPAR (AMPAf§#) ^khlflil 

iMIlt^D, ICG1UR2 (Q) Jtfe^^r^ftiJ^^ $ itfrffi 

m^m\zB:<mx^^ z. <ta> *;k>!)AiiiAMP ar^mm 

CDGluRl Rt^/XttG 1 u R 41)-^- y h t 
JP # tt IB JHlJ CD V* <S <h 21 5T^ibT^ D > C a 2+ IiittAMPARi: 
20 IT^IT^S It, (2) M#^iP#J»*fflJ^^, G 1 u R 2 (G 1 u 
R2 (R)) Ife^^iAb, i5bfcrtftttCa 2+ Ii^AMPAR 
C a 2+ ^IjittAMPARi:fi1-5i:, M * SB IS * T ig # |fi £F 

T^h — si^^nscii, rj; ( 3 ) ^nc^tx, c 
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AMPAi^J^5 >KS*#lJ-^i-y h G 1 u R 2 <DjtfcT£#A 



10 fg BJ3 © H§ 7K 

* z t feet d , iss«*«BflaoiSJiii:Sf8&*Piw-r**fe m&m i > 

1 u R 2 ©jftfc^&SA b> mmz&2> E itc «t DfT? £ i T 

1=,AMPAi^^5 >i!Si#f^i-y h G 1 u R 2 ©jtfc^j&t, 
AMPAl^Jl/^5 ^^S^^-tl-^rL- >y hGl uR20cDNAt$ 

20 §^ ^#mtrs»^^2famo^M«i!sffliia©^mtji^«rWisij-r§ 

V>T, AMP AMlfJV? ^ >^§^#:+f-^n.- y h G 1 u R 2 OjtfS?- 
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10 2b\Z*&mU* ft«Oflftt5KllliIl:*»t6AMPASl^ 

hoimrnvwuu • amp ai^j^ a >m 

h G 1 u R 2 (D^tH • rlJl^T % S £ <h £#Ut £ *T £ff 

15 &m 1 oiB«©ir^««ifflj^(Diim • mmmfk<omm^m m$tm 1 1 ) 
i20», *»9ifc43^T, mmmmmmiz&ttz. ampa*jr# 

bfc [C a 2+ ] , ©tft^St^STfeS. 
25 jg40tt, 2|c5gBJfC43^T, GluR2R«GluR2 (Q) <D^5E 
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5 

*^Bjte, i&4Sj<7)^^i-sjissjfi«iaiJi&fcfe^T, ^§^i-^^;p^^> 

mS^#-y-^rL- y hiasc a 2+ Mit'B:£fi?Jfi!T£ £ ifc «k t) , M 

10 libttt, Wiifi ( glioblastoma ) , S. 35 jg IP JB 
(oligodendroglioma) ill (meningioma) &<H^#frf£>ft&o tf)V? 

-r^mmmm^iz, ampai^^>>^§m^z7 i u 

R2©lfi?^SAL, ^^^tir^. Z. t\Z «k D ?t5 £ t^ttS, MA 
15 M PA|^J^$ >i?SW^lJ-> r ^--^ b G 1 u R 2 CDjtfc^ t Ittt, 
AMP >»S$#U'^-y h G 1 uR 2 © c DN A^ffl 

ViS £ mm.fc^\Z&lZ / £%l(D>b<D (Science 249, 

1580-1585, 1990) . MitfST 0D^*IB?iJ , G e n B a n k t"— ^ — ^ 
-Xti D« 7^tV'>g>« ±>/t- : M 3 8 0 6 1 £ iTtitS 
20 „ 

#5BWK:*3^T, AMPAi^^5>IS§^#tya.->)/ hG 1 u 

nTVi § 7x7 ;UX^^7 37- (Science, 259, 988-990, 1993) &m 
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tfe>n^o tpmnrnzk <cns) c^'jt 

jlJRWtel^Ul^^^U 7 t G 1 u R 2 <Djtfe^£fg5t£it£ £ £^pJ 
UlT&So TtV^-T ;PX^^-£> C r e / 1 o x P 

5. mzyXT-AZmmisrcmfc^mX^Z (NucI. Acids Res., 23, 

3816-3821, 1995) & Z> Z. £ & & o Cr e/l.oxPv'Xf AS 
m ^%W&<D — AxCALNLGluR20*OliT1t Cr 

e /^#&bteV>£:i&G 1 u R 2 < «3 tBi±^ d £ £ 

mm it, *n§^-f )ixmmiz&z>§z^%:W^Tz>r£®(Dn > h n- 

T&£ 0 4 1 (CNS) fc^t&MP^M^cfc 5 & 

V> T « G 1 u R 1 ~ 4 © 4 ^ <& ^ > /1£ » S & 5 1* :7rL - y h 
20 LT&D, ^©^lUT^I)1t^3.r y h ©aj$l:J;oT, &fflfl£©Ca 
2+ S5l'I4SL^^3Smtt^^^$n^)o fLT, £©«©C a 2+ jgi& 

ityrL- y hGluRl^GluR 4^ibT^§t, »M&«C a 2 + 

25 uR2)5^it5i, M tt C a 2 + £ 0 , fli It & tS © if 
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[^^^ ^ >^^^#:-y-^rL - ^ h CDfgSg, t^a- v V G 1 u R 2 CD 
15 #AR^«*«fflfiS©ii*tSjH] 

#569i*«x *V$I-W&**© in situ A-T ^U^-T-tf-va >W2SK:fe 
lt5 AMP A R-Vr^ZL- y h G 1 u R 1 ©fgglfc-O V^Til^fc (H 1 HI 

20 ii^D, mm&om&mmtiimisbznzo GiuRi07>n>7 

SHfcaUfc + TtfctHbfc (8£ 1 El b) 0 jg^^JjfT^, 77^f zf^-»8 
IfcGl uRl ia^T&^fibfcG 1 u R 1 * > A° ^ Sf <D |g JE 
SS«4»T^tH£tl£: (110c). 
25 $ £> {C*^BJ#e«> GluRl, GluR2, GUR2/3, R 
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/l77^>SiLfc»iffl©^WM (n=16) 4>€»A 
MP ARit7'o.- >7 hO^ifUC^^TPe^fc 1 ) 0 il^fc^f4tfJlim 
(n=16) (DT^TlZ, GluRH>/^lOW|J?)enfe. 
<DUn-V\t, M'MMM<D±¥ ( 5 2 ± 2 1 n=16) Id, G 
5 1 uR l^>/^Sd ! ^ilt^fCo 1 6 4!<D#«^fi<D^f4#J!im 
©5 % 1 4i0T, 4>ic<DjSfflJ& ( 2 1 ± 7 n = 1 4) KGUR2© 
SBSiJ^ii&Snfc. taG 1 u R 2/ 3$rL#fc:«kS2fe&£ 1 6flS(D^f4l$ 
14i (3 1±5%, n = 1 4) T?«$Sl/fc. t^TOM 
6<Jlst*4 (55±7%, n = 1 6 ) JB & *B! jft ft G 1 u R 4 
10 ibt^fc. 

gldii^gli, GluRl, GUR2, RtfG 1 uR41:tt5 

l^c, & (DBfafeG URltGluR 4©W^SS631bTVifc^> 
15 G 1 u R 2 ©^^«2T< t>?frf£%<Dt£*D &(£S 1 B cU e , f Rtf g). 

Il^G 1 uRliG 1 uR4SiIUT^fc (^lHiRtfk) ©fc: 
^U,IEtft-a-D>«G 1 u R 2 £ S td 3§ 51 b T V> fc ($B lij ). 

20 fc* * >^>t G 1 u R 1 ^HLT^fc^\ GluR20^Ili 

AMPARt^^y h ©iiC^^Ti^fc l')c Oig^lffl 

£ - zl-u 7 w 7 ^ > h ^ (NFP) (Nature, 298, 277-279, 
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1982, Acta Neuropathol. , 64, 30-36, 1984), Rtf5^n^U7®'7- 
*-T$§Ki-MlP (Pathol. Int., 46, 15-23, 1996) -en^tUd 

5 G 1 u R 1 Rtf G 1 u R 4 fC^rl" 3 Jftfls: £ V^fcZlS&gEmftiSfctefc 
ViTtt, ^©^W^IS^UCflilT^fc (Jg 

1 El K m, Rtf n ). b, G 1 u R 1 R^G luR2XltGUR 
4R^G 1 u R 2 t^-rS^L^Srffl^fcnfi^3SEm^fefc*ViT«, £ 
A/©4>#©G UR1 B^mmXiZG 1 u R 4 G 1 u R 2 

10 MMttSStttt^ot^fc (Ilgo> p, RlXq). 

©^30}i, GURUGUR4, GluRliGluR3, G 
1 u R 3 £ G 1 u R 4 S-en-^ftSfcHbTV^fc. 1 ^ ©Iffll&tfcte, AM 

15 fflM&flcT&SU'S 7 MGtO^Tt), AMPARt^ar.y h05§i 
£P^T^7c 0 COUHfl&tfcTfiiG URUGUR3 ©3S3ia*ffi< > 
G 1 u R 2 ©f&SSfcfclijfcofc (^l)o 
#M^ffiMT<Z)G luRl -4-y-y.any h©5S3gSr«IK-rSfc 
#5S9!#Sfci&K:Mte^#U ;*7-1f&mSJ£ (RT-PCR) W 
20 2S£fTofc (Neuron, 12, 383-388, 1 994) „ 3 -D <Dftm&)ffim . 4 O © 

uRl~4C#SW?5:^7'f ^-Sffl^T, PCRiifiSffofc. &G 
1 uR l~40rJHc#S«&»5!S&m>fcflim#*#ffiT, *tf«B£ft& 
m^fc (Neuron, 12, 383-388, 1994) 0 Slgrlt JB-MJ3&© — 

~ 4 mRNA©5li^ajStlT^§. 3>hD-;i/t*5lJ|}:i 
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mLfcmmfflfVh, GluRl~4 raRNAOWitfl^nfe (IS 
lIUs)o G 1 uR 1 ~ 4 mRNAO^lCSbTlt RT-PCRT 

1 )o 

mi) 

&1&Mmt¥i}k RT-PCR 
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lit^Ci, Rtf , GluRUGluR 4V72L=.y htfG 1 u R 
S. ^n^(D^g^«> G 1 u R 2 Si^ltifc e>nfc C a 2+ &ifittA 

5 mp AR^2in&©*imi&4»t?0fijt-rs it*ii<w*iTi^. 

(»ISPIPII«BiaK:c6^* C a 2+ it}I'l4AMP A R <£> $g ft 51 ) 
— ^C^^tftpOW^P^JBMJI&f-fe^S C a H liittAMPAR0i 
mmmZt&M^&tctb f u r a - 2 AMSttfflUTAMPA^RilT* 
[C a 2+ ] , (Ca 2 M) ©^{fc£*PJl£bfc (^2 0#IJ„ AM 
10 P AR<Dffi,mfc&m#>%>. 2 0 0 u M<D AM P A t 1 0 0 /i ^ 
oU-^fTif-f F (CTZ) J; ig**Hlfe<£> [C a 2+ 3 , &m*. 

Ufe (|20a, bRtfc), 80 + 2 1*»6 2 8 5 ±1 2 OnM (n = 
15 0) ^0[Ca 24 ],Oi^tt, 1 6 m<ommmmSSL<Dmfk^. 6 5 

±15 %(Dmm.x^m^nrc 0 cc a 2+ ] , <D&m\z* &m.w<Dmmmz. 
off), 

[ C a 2 + ] , © if « , AMPA07>^^-Xh, 2 0 M £> 2 , 3 

-i?tFn + ^-6--hD-7-x;i/77 : e^^-^>7 (f) - * 

/ U > (NBQX) X«10#M©[2, 3-^*^tV-7 - (1H 
20 --f 5 1 - 6-nhn-l, 2, 3, 

Ho^y^rtu>- l --f zfcftto (ym 8 7 2 ) o^f n*M: 

I^Ktiibfc (J. Pharm. Pharmacol., 50, 795-801, 1 998) 0 
£ft 6»JS£IBJi&fc::feV>T, 1 0 OmM0k + *?[Ca 2, ]^l|^$t5^ 
t\tts.frrz1iL. Z(DZ£\t, ifMCa 2t ftW^[Ca 2t ] 
25 ,Oii!^l:H4lTV^^ut§ilT^5. tf^>f>tG 1 uRl 
OfSSItt, [C a 2+ ] , zil^ffl Jcffifenfc — Jfc*llittUiatc:*5^T, thiz 
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&tB$nfc (i2ig, hRtfn. 
w&wwmm&£.&vf & c a 2t iittAMPAR©ii4if^ti 

5 uR2 cDNA0#AiaoXCa 2t IlttAMPAR^Ca 2 ^I 
il1£§:^£M-^&T& £ £ (Science, 292, 926-929, 200K 

NeuroReport, 12, 745-748, 2001) o l^TOli^, £ ^ ii£ 3£ b # » 
^JMIfe^-efrofc (130). fr^£M1*teCGNH- 8 9 tfaV, 
GluRl lk.Tf- / G 1 u R4it^^-7 h^SftSCa 2t j8iftttA 

10 MPARS§|LT^fe. 

GluR2 c DN A£#aMll«6fc#A*r*;fc«K #fgBJ#te 2 o <£> 
IM7f/^H^I!lfc. -#«C r e U 3 > lf^— 
0«^7t7 (AxCANC r e) tc5D, MttCAG^ 

n^e-^-, — j$(D 1 o x PlB^iJ, X? yy r-jtfc^R^G 1 u R 2 

15 cDNAfrS&D, Cr efciDGl uR2 056Stfiflt5fc»©ffl 

tit^ttsG i u r 2^mmm.m^.yy £ y v-ovx caxcaln 

LG1uR2) T&£ 0 7Ty^^^iiiSS©T-*-tb 

T^jisn-s^u — >myt? ynzw cgfp) cDNA^tt^iii 

^7t/^H (AxCAGFP) ^llfc. ^30fflatll, G 

20 i u r i ^ >^^^^^m-r^mmmm (^3ib) ^axcagfp 
izmrnvx^tzo g i u r i zmmrzmffi.oiz^'c, mm<D 2amz 
g f p (Dmyttfivim znrdm smc ) 0 ^tc,m^^A^ c an c r e , 

AxCALNLGl uR2, AxCAGFPCD3 110111^.777 # 
J^tii$t^t,G F P ©t^§^t§l3 £: A»2-r^T©«l6T?, 
25 2BfcfcGluR2* K^tti $ nfc(S5 3 IH d , e ~fkZ$ f ). 

#fgBJ#£>«G 1 u R 2 2>Mm<DMffi&mis<& 
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i£-?Z> £ t \zm.tt^rz (I3@d, eRtff). *Blli&#«&* fcBMb b , 

Ufc^itW^tt, G 1 u R 2 ©fS5ia*®i#£n£ :t©ft^AxC 
ALNLG 1 uR2 Rtf/XBA x C A G F P £|ffll£{;i^$i£ -£fci§£- 
5 CttftlTS6na^t)©T?»ofc. M#^®^£>2F*§{iSte> AxC 
ALNLG 1 uR2 RI^/XiiA x C AG F P > h D — 

)imi&Tte3 60il33/im 2 (n = 3 0 ) f;of;0tMU Glu 
R2$^ItSMtei 2 3 0 i 3 5 0 Mm 2 (n = 30) fcitAT 
t^fc ( P < 0 . 0 5 ) 0 

io #5biw#&«g i u r 2 (r) ^mmommnr^fflHAmhx 

^%>Z£ (msms<DU>h O-JUJlC^I-Si 30h0GluR2 
(R) Rtf, ttl3^§M^0ltiit7^h-'>X/J4 

^fcJB3Hi). £ O bfc#*tlft&^it;ra, GluRlXliGUR2 
15 (Q) cDNAO^fn**J|XSn, C a^SjittAMPAR^li 

fciiTfi ITV^ <h^-5 , C a 2, littAMP A R £ ifi *J 38 51 T S IIS # 
at4&£#iI<0tefiK* *^BJ#5>«*g b& (SS3Elj, kM'Do 
20 7 5V bfc GluR2 (R) WGUR2 (Q) ©SB 

m&mm>vt£, cgnh- 8 9mmiz&rtz>±m<D : £<t\$. us 7 m 

GMl?!)lSnfc. G 1 u R 2 (R) Jte^tffcASft* U 8 7 

MG*ffllfi©iWJ6^#»fl:b, JBTfcfcofc. :til:Jtl,GUR2(Q) 
25 fc (fg 3 Elm, nWo). 
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uR2 (R) XttGluR2 (Q) ©»A**Sf « b , CGNH-8 9 

mu&te&ft&c a z *mm±<D&{t*mmvr£o 200 ^©amp At 

1 0 0mMOCTZO84»:«J:D, 1 0 fll <Z> ^ IE 4> <D 5 2 ± 1 4 % £> 
3 > h D— ;HBHST, [Ca 2t ],^97i2H^ 2 7 5±50nM(n 

5 = 3 5 0 ) CUf *bfc (i3|p, r )„ Z tl tm V MS £fr o T 

t>, 4j@CD^«JE4 1 OG 1 uR2^3g«BI«&(^3Ss, t^u)ttt[C 
a 2+ ] , \Z.*R<DV?m "bRt£3 &3&>o 2i(Digillt0G 1 uR2 

(Q) SBSi*fflI& (»3Hv, wRtf x) Tk*[C a 2+ ] x ifi7 7 ± 2 1 
51 18 5± 2 4 0 nM (n = 4 0) Cf K^tfc, 
10 *mW^Zte, GluR2 (R) C GNH- 8 9 till & ft* * 

T^fflfl^^-e C a 2+ ;>^^-;Pfe^^#^-T^ d fc#fc>J&>oTV>* AT 

p cmit, [c a 2+ ] , ^3 > h u-j^mmtmnmiz^-vm±^^ 

t> Sjfc if -5 jfcteOHTfcH^fc (J. Neurosci., 18, 8794-8804, 1998) 0 

2 5|tM©ATP084fcj;l) t 5fll0iS*JIIL4 , O G 1 u R 2 (R)38 
15 liSSTiJ [Ca 21 ] i ^70i24i^l 4 3 8 ±174nM ( n = 5 

o) izMXLtio zvmwzzi > h ^ffljte-cfcmsnfcfc® t <k< 

(KT^fc. 3 > hD-JI/Mta, 1*1 DMT[C a 2+ ] , a* 7 7 + 2 8 
*6 1 5 7 4 il61nM (n = 5 0) Cf^lfeo £ <Z) £ £ , G 1 

uR2 (r) mte^fimAznfzMMtfftmmm\zjfc&T$m-r:&z> z t 

20 ^^tT^§„ 

-if (TdT) (MdUTP-^*S7^'J>^ (TUNED tik 
(Science, 267, 1445-1449, 1995) Sffl^T, G 1 uR2 (R) £fg?Pa 

t^cGNH-8 9 mfoiz&ftzrtf b — ^^m^^mmh, zoim* 

25 AxCALNLGl uR 2 ( 3 > h n — ;P) ' tdtf &m%£% * & IB J» * 
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1 OA^l 5CD«»St>^JH:l/fc. ^©fglft GluR2 (R) 
^lli(n = 4)Ttt2 0. 2±4. 3 % T & t> , 3 > h D — ;!/ ( 5 . 
5 2 ± 1 . 2%. n = 4 , P<0. 0 5) iH/5^Di:t^fe©fcofc, 

K i - 6 7 Ifefeffi* (K i - 6 7 Ri'l4*M<D|fc£> if 
ttiS&If 0 ©3 tf-ffc^D tf (PI) l^tt^cD-^th^TfiJo 

fc©) *9tW?Z> Z. tt, GluR2 (R) *S»lllS©iMiSttK:oV> 
TfeH^T^/c (Lab. Invest., 70, 125-129, 1994) 0 £©fB8M** n 

10 > b D-;UT« 12. 3±2. 3 %T, GluR2 fg^fffl)l£ (R) Tte 
<0. 1% (n=4, P<0. 001) T&ofco utlt:Mb, Ca 2 + 
llttAMP AR &ifiS0583!3iir«S&«S>©G 1 u R 2 (Q) cDNASr 
aSAbfcfe© (NeuroReport, 12, 745-748, 2001) Ki-67ife 
i£$C£28. 3±4. 8% ( n = 4 , P<0. 01) \Z^M\zm±^^: 

15 feob^L^T* >*#aUc«^*ft£fl:#&ffl3nfc;&>o &( 4 . 
3±1. 3%)» Ca 2t IjittAMPAR$Ii^I^t^fc5?)©, 

y # w ^^bfcG iuri jte ; ?©^a&fc«k o g i u r i ^itfjUfg 

mVfr^, Ttf h-isxm&t K i - 6 7 Ife&if §£«^*l^n 5 . 3± 
2. 3%t26. 3±4. 5 % o „ GluR2 (Q) £5S5t-r£$E 

20 i&t, g i u r i §iiiifgit-5i)is©im«, 2 o©jf gctew 

±E»*^6, C a 2i IIftAMPAR$^bfcC a 2 *© Srt ASHHr K 

^oTW^jp^fflmj^^^y^ h-*>;*©£{fca*je z. % z. tm%< 

Zn2>o : £<Dfr!t>*mWmte> C GNH- 8 9 M J3& iZ & \ * 5 M © B M * 
25 T t$> h-->X*e3feR^K i - 6 7 JfefeJ&jfifc £ AM P A R 7 > ^ =f 

— 7. h ©f£ffl £ 91 ^ & o 20/iMONBQXX»l O/iM0YM8 
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mm&T&mis. m^^m^^m^^f), :na^oGiuR2 

3. 0 ± 1 . 8X^61 3. 0 i 2 . 0 % ( n = 4 , P<0. 01), R 
t£ 3 . 8 ± 2 . 3X^61 8. 0 i 2 . 5% ( n = 4 , P<0. 01) 

^t, 7^h-yx^s$^nfnfffcH^$tfco 1 8 . 

5 ± 3 . 0 % e. 2 . Oil. 0%(n = 4,P<0. 0 1), Rtf 1 6. 
4 i 3 . 5%^£<0. 1% ( n = 4 > P<0. 01) ^t, Ki-6 

C a 2t SjittAMPAR^HT5lO 3 ^©IffltStfc- (SlOCGN 
H-NM, MRCH-9 2 $lZ$U 87 MG) GluR2 (R) 

5£M$L&, NBQXXttY M 8 7 2 ©^ffl fcioT, # * ffll IS 43 5 

if 3&^M*!>b&o GluR2 (R) jtte^fcfcAUjfclWJI&fc, cHfc 
AMPAR7>^i-X h £fflV>& b fc 4 O CDMtfc-T 

^^J^^ibfcG 1 uR2 (R) ^iltAM 

(C a 2, ISttAMP AR\Z&ZMmmfe<Dfem) • 

jgbT^£ JS-MflS^OG 1 u R 2 © §8 ^ 0 iHB 

B#iTfti, -€-(D^je*«j&a&bfci»^tt, «n6©aijfe^*b < lags 

ftfc. ^tlC)ttl> 7r/^H^l/fcGluR2 (Q) ®#A(C 
£5 C a 2+ jti&'l£AM P AR<0j&*!l38Si«, Mllg^jg 3 «fflJ3^ 
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ZTc®, 2^®^t$tTofe (SB 4 0). 

mi±mm^uwvrc 0 zoi&mmz, its 8 mhi©?la^*»vjt^s 

MIItlTlrtt^Bn^^t >/\'-^f LT^fe. 
5 ©OMSK:, AxCANCre (n>hP-;V) &i^$tf t, AxC 
AGFPtAxCALNLG 1 u R 2 t§ 4> & © ttl US J&> 
*5HW68oT2 4Bf mmftKlTgB^ >A-ililUfcc Sftfc 
^T© 1 0i©2 0{g©;ftt)^SJT^$cLfcji7£iSHfl&©, gUfafclfrofc 
5 HlO^iftt^^S^^IItt, 4. 2±2. 3fcofc (I40a). 

10 b, GluR2 (R) &5B3lf££#»lfl&fcmi:^fc U T T «B K: i& » it 
t\ fc£6fc?££&^fcM©iirJt©^^\ Tffift W^-TfjgJ&enfc 
(SI 4 Bib). UtazttV, GluR2 (Q) ^tAtfcfeCH TSB3=- 
* >A-};:^»}T£M©ifc£ii;&n£i*£: (31. 2i8. 3,n=5, 
P<0. 02) (|4|c). 

15 ^D-n>/fU>^ (ittl 7 mm) S^ffllT, ig^JEf*^ 

4 8 RfflUfc U DiUfeo ^©^ 2 4 NFW£Artfc^ P-ri>^ 

u >?\z£&mR&mw-or£Mm.<D$k*^%khfc 0 5 ®©^©¥±^ 

ft, GFP, GluR2, WGUR2 (Q) iWIJlST?, 
20 n^n4 3. 2±5. 3, 15. 0±3. 3, 250. 2±50. 3 fz 
o it (M 4 El d , e Rtf f) 0 ^©J;5t, GluR2 ©figite, ilfflflS© 
SlbttSWiK^^iMUTVifc (P< 0. 0 0 2 ) ©£*fb, GUR2 
(Q) ©&SKJ:*fflllS©jiim£{ieiiLTV>& (P<0. 0 1). 
ffi&iSjt t^t" 3 1*1111 ©E&§feffl«, l.O/iM0YM8 7 2 $ffl^fc 
25 *>«Sg$nfc. G 1 u R 2lfe^®tAtYM 8 7 2 ©fffltj; t> , 

C a 2+ llttAMPAR&^It5ffi© 3 O © MtfcT fe , mS&T&Mifi 
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(t hWM0^jacD^- HT^X^x^K-^tt^. GluR.2 JSSRI^ 

5 uR2 (R) Sa^SdM^ViTIW^fc (I5B). ZL<0 

@W<£>fc#>> *3§HJ#te> AxC AGF P &/BV>TGF P&«ttb 
f;2Xl 0 5 fi®CGNH-8 9 H V">X<Z)^I^ITtCi 

httfeP^MoWIS, ^ * D , # ^ 14 (fS5Ha), ^«^@H^J 
(pseudopalisading) (^5 gib), R Jfa W © if fit (£§ 

5 El c ) J^lT^fc. 

15 I5|b«, GFPfc^tSJgSStSfcftCAxCAGFPRtfAx 
CALNLG 1 uR2 2X10 5 <H © flfl IS © 5gHg & 9 0 

m$nfc (j?i5Hie)o cnKi*H/> g 1 u r 2 £ g f p ©m^^^^$ 

20 it & «£> fc: , AxCAGFPiitituAxCALNLG 1 uR2 tAx 
CANCre^ii^tfclII!, |Q IK © UK fl& * & T 3 £ , iSifcbfcl 

06 («50f ). PI Sfefi&<B#JBtiJ&> 6*«JWf bfc D > Jfi'MJiSte 

25 C a ^IjittAMPAR^ifPt^^tt-f > tf#T©ffiJ&©j£SK: 
^{t^^u^^if -5^*$ 6 fefp-fffi-T C G N H — 8 9 
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GluR2tGluR2 (Q) ©»^/XSAMPAR7>^^- 
Xb0YM 8 7 2 (Dmm&X.&'TftmZm^feim 6@)-(l6@aR^ 
b) 0 7t; il/X§^lfcG 1 u R 2 GDfggate, IICAx C AN C 
5 re &li$tfl:Ax CALNLG 1 uR2 £^m$-£fc(n = 1 2 , 

p< o . ooi) m& tit^Lx . &m<D 2 2 B'&ommvt^-i xtzn 
xtzfs. < mm<Dj&.-gz&m%^Miznmvr£o gur2 cq> <Dmmt, 

£*t:*:£1*3 Z. t.\Zt&-fc-Dfro YM 8 7 2 ^IE^S4f fcf k £ 

10 ;P ( U >m^«^ ;PBS) (n = 1 2 , P<0. 001) £i£^L£:*l 

^tit^bx, mmw-i xtf^mizm'^Lfro giur2 cq) &m 
m-t&mm (n = 1 2 , p<o. ood ©^s^ia^^n^^, g i 

nm^mftm\z& \£t2)iwmxmmistzmmMMiz&mi<DfrW: 
15 mm&wte-t & z-ttftifr-Dtc: (fg 6 m c ) 0 ym 8 7 2 t®i l^m* 

&ftt (!60d),XttG 1 uR2 ^^^-T§ffi5»|li^ (|6|e fttf f ) 

r# >xM^ti§§i2n£: 0 GiuR2 (q) zmmTzmmmm. 

OifJlliYM 8 7 2 CD ^ ffl Id J; D lfi#£nfc ($g 6 M g . hSl^ i )o 3; 
20 fc, YM8 7 2 t J;§IiT«G 1 uR 2 §^it§iSaC*it§Ij|© 

^«Mli^X«M1l'l4©^^^MLT43 i9 , GluRl W/XG 1 u 
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M5^lfcGluRlX}j:GluR2 (Q) OtAl^oTCa 2, I 

5 a, gur2 (r) 0%it,k^Tiiigofi^^i{bti¥{bt 

5£ftRtf&gP^jg<Di&*B#*ffi< (Cell, 84, 371-379, 1996) 0 ^'J7i 
flat C a 2+ Mi&14AMP AR©^jfira©Bg*W^^t?ViT, G 1 u R 2 
(R) © 36 5i T^jB©*UUiSttftg|#jB^"r— GluR 
2 (Q) (DiM^St^, T^X/MH©^;P^ V>^U T«i&*l»IJ& 
15 (Bergmann glia-like cultured cells) fc* £ <Z)B&fl:£9l 

£fil<h£, #S8lK#«&t&fc^UTV*£ (NeuroReport, 12, 745-748, 
2001)o L^U, Ca 2+ lIttAMPAR^^bfc^'J7^E0lfb{: 

afclSIfefcSS^T* Ca 2+ l!ttAMPAR0Ca 2+ ^ 

Ii0Ca 2 + 0SA«, /MB & & AH 13 

25 it?$5t^5KiO»i}af)iftft^ni) (J. Neurosci., 7, 
2203-2213, 1987, Proc. Natl. Acad. Sci. USA, 86, 6421-6425, 1989, 
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Nature, 396, 584-587, 1998) o Yano et al. (Nature, 396, 584-587, 1998) 
tt, NB10 8#l#iMttJC*^T, N-^fJHD-7XA7 
Jf>m (NMD A) ^fo&frLTcC a 2 + <DMX \Z «fc 0 $ fitz. C a 
2+ ^\ C a 2+ /#;i/^3. u >fe#ttynf^f >^^--if+±--tf (C 
5 aM-KK) Zm&itV, ^fctt^n^t U >/7 Vt->*t— If, 
Akt (ynf'f — if B ) *V >W£{t~t2>Z£%wmtzmlsrz.o 

tlX&K>^ -entCk D«BJiaa)^#'b{EJi$ns (Nature, 396, 584-587, 
1998), 

*«FH«fl!lfctt^^JI&iSjliL» (FCS) R^TlOOitMOm 

sff'c s £«dltc^;i^ $ >R*^*jfev^ift-caii&S4'- 5 amm 

Mfl&O&^if ftlbfco E 5 Lfc^fcte 10 0 u M<D>f)V$ ^ >^£^2j[] 

Tztitizm-Drco wzfrtzmm&te, ca 2+ iiif ampar^m 

(Nature Med., 7, 1010-1015, 2001) 0 I^iH^^fti^'f h*l'>R 

25 fl&^;i/^ $ >U^^ITI/^ oJtBtt^iiS^ (Nature, 391, 281-285, 
1998, J. Neuropathol. Exp. Neurol., 57, 653-663, 1 998) 0 
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NMDARtf AMP A%l&W<D7 >?dl~X h\*L*>\Z. ttSill 

T%> £ TV*S (Nature Med. , 7, 1010-1015, 2001, Proc. Natl. 

Acad. Sci. USA, 98, 6372-6377, 2001). £43 V> T, *^gHJ#& 

5 &C a z+ IIttAMP AR^k h WiM^ffiMtf) ^ £ £. if ?fi£flS 
Its 5 *.T?fig&t9!tW£&;fe:bTV>* d t , Rtf, G 1 uR205!I 
XSYM 8 7 2 CJ;§C a 2+ ^il'14AM P AR©itir^\ ffi*CD/£:ft£ 
MWKiiatSiiiSSlfc. d <B «J; 5 fd , C a 2+ mT&&?)V9 > 

10 [*»l:)8^&fS] 

T#^14#^P^M £#$r bfc.lfciK (Acta Neuropathol. , 94, 425-435, 
1997> J. Neurosci. Res., 51, 526-535, 1998) ABffcOfcfctK *B)j£ig 

15 myozmmvfro w&m&mo 4i»oa cgnh-8 9}^^ 

%13 ^-h'T^X'MOIS^ffifclfflLfc. 10%© 

FC S%.l£2mM<Dtf)l?5. > % ffii 1M Is X: Dulbecco s modified 
Eagle s medium (DMEM) (Li fe Techno logi es itS) #fflji££i&* 

20 7 + 5 //M (n = 4) tff-^fc (Brain Res., 573, 197-203, 1 992) 0 

if%mm & tt, TfHcoa^^MT^y *f^»bfc (Proc. Nat l. 

Acad. Sci. USA, 93, 1320-1324, 1996. Nucl. Acids Res. , 23, 3816-3821, 
1995). 

25 (1) AxCALNLGluRl, AxCALNLG 1 uR2 RtfA x 
CALNLG 1 uR2 (Q) : -en -6 ft, 7 *; h G 1 uRl, GluR2 
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RtfG 1 uR2 (Q) &5£m2&Z>rc!b(D$£%ltyW3-~y hT, CAG 
^nt-^-, 1 oxP@B#l> 7,&y7T — (stuffer) itfe^ (*^» 
ttitfe^), #U (A) ->^;K $r 1 o x PSIH£> GluRl, G 1 
uR2X«GluR2 (Q) 3 - 5^ > ^iB?<J > Rt^ fe 5 T> £ O <D # U 
5 (A) i/^t^TiJI^ tlTV*§ (Mol. BrainRes., 65, 1 76-185, 1 999) „ 
7 »; h G 1 u R 1 RtX G 1 u R 2 c DNA«> S. Heinemann \$±X.Xt M. 
Hollmann W±«fc 9 

(2) AxCANCre RtfAx CAGFP : Cre'jD >tf^- — ifR 
tfEGFP (Clontech %hSS) £ ^n^tlfg^i $ -fr 5 & ©^1^.17 5* 
10 7^^;^. Ilifc© 2 ~ 5 Bfufc, ii0#lH (MOD 5T, 

(NeuroReport, 12, 745-748, 200K Acta Neuropathol . , 94, 
425-435, 1997) mWt.<Dt & D , GluRl, GluR2, GluR2/ 
15 GluR3, Gl uR4 (Chemicon > GFAP (Virchows Arch. A 

Pathol. Anat. Histopathol. , 405, 299-310, 1985), Rtf tf* >^> (V 
9, Dakopatts A/S |h») fcttTS 4* V>T, fcS8EI&»Hfc# 

S Si ?6 FITC, P — ^=>, Rtf Alexa 594 Tfclftl/ 
20 ^:=:^JfL#: (Molecular Probe tfc«) Sfflt^T, L fc#L#£ffi*Mt; 
bfeo JfefeLfeifflflaS, #fc£l'-1f — IHRfll (MRC-1024E, Bio-Rad *± 
§g) tlllfc. Kondo et al. (J. Neurosci., 17, 1570-1581, 1997) 
1fi&ftUfth<DiimV%&~e* in situ A < 7* U ^-f if - v a > * ff o 
fc. 

25 (j»te^*'J i?5t«R^ (RT-PCR)) 

SWfiLfcR N A<DffiftW<* 1 0 0 n g £ 9 > ^ A 'N * If — 
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(Dyi/ a .f>f7^/f^^«) ftffl^Tjgte^b, GluRl 
*6GluR4 (Neuron, 1 2, 383-388, 1994) £ ISIPt £ if|4fB b & ^ 9 -f 
(t>X7 , 7'f"7-: 5' — CCTTTGGCCTATGAGAT 
CTGGATGTG — 3 (E 1 ) , T > 7, 7 ? < : 5 7 

5 -TCGTACCACCATTTGTTTTTCA-3' (IH^J#-^ 
2 )) V>T, ^^^^#|$ 9 4tt 2 0 5 0 < CT2 0 

P C Ri^-T 3 5 HI£i DMbfco 

GluRl (1712*6 1 7 3 3 #S ©^S@3^J : 5 ' -A AG A 

10 GGGACGAGACCAGACAAC — 3 ' ( 3 - =r ^ > ^IH^iJ (DM 
®<D*?U*7- Ht^Sftl 1 ; M2^J#^ 3)), GluR2 (1732 
*6 1 7 5 5 #g (Dl£^i2?iJ : 5' — GAAGATGGAAGAGAA 
ACACAAAGT — 3 (E#l##4)), GluR 3 ( 1 7 4 9 *6 
17 7 1#SCD^S@B^J : 5' — GGAAGACAACAATGAAG 

15 AACCTC-3' (E#l##5)) *, SfcteG 1 uR4 ( 1 7 4 7 * 
6 1 7 6 6#@©;££E#I : 5' -GAAGGACC CAGCGAC C 
AGCC-3' (E#l#^6)) ©#MftJ&-fc:>X:/^-r Rtf* 1 

Eli ©ii ifrMt^ffi lfc*I7>5 1 -k>X^7'f T-£fiH>T, -y-^rL- 
v V *#SWtCitl(B*f*5 2 HI i © P C R (35^^^^) £fTo 

20 fee u02 tsl@<Z)if iHKlck^B^J (GluRllJ6 3 7 bp, GluR 
2ii6 3 8 bp, GluR3tt6 5 7 bp, GluR4H6 2 6 bp) 
£ > GluRltUBgl I, GluR2l:ttBspl 2 8 6 I, Gl 
u R 3 fc»A v a I , RrXG 1 uR4l'ttP vull t ^5 «fc o \z, #M 

25 (AH US 1*3 C a 2 W * — 

MT4 0 #|HL SfflJiStc f u r a - 2 AM (Dojin *t») £H^bfco 
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Argus/HiSCA system (Hamamatsu Photonics *fcffi[) $filx, m&fo 
*340nm£3 80nmT, 340/380© 
m?£it£, (Cell, 88, 49-55, 1997) f31t<£> t^D(l[Ca 2, ] ( l: 

(TUNEL, ft 
TUNEL;fttfM|&idJi0#lfr©&a, ^jg % ft m fe b & 

Lab-Tek 4-well ^7X75-f Hfc, 2X10 x ;V©*&ftT*BJ6 

^«ii-feo «*T^6 6 B#M«KJSFtfs*^;j/^ $ >R«^$ftn % CD £ 

>?)v?5. >m < i o o mm) itmmzmmi,, mms B^mm^mm 

Lfto In Situ Cell Death Detection kit (MBLtS) £JEV*TTU 
NEL»*f«frV^ KKi-6 7 t y * p (Dakoftgl) 

•fWt— (?L^8/zm) (Corning Corstar Corp.&ilO cfj^ffofc, 

±^^-v >n-C5xi o 4 l@/^ x;i/©^gTlffljiS^ic-&feo 
T^6 6«pn«fc, i o %©s*t^f c s ttmrnvrc. >?)V?^>n* 

^^©4 8 1$ HQS, 40U*5>« ( 1 0 0 At M) ***lc*JDL>fc. IB 
#12 0^©g|^MTfhmbfeo 

^>^bfc^77S^D-->^yij>^- (117mm) ^i^^JE® 
* AfcB^fc. ~>U >^-©*fc 2X10 4 ffl©«llllSSXtlft:. jftgfc® 

48B#ra^, // n-->/fu >^sri^^b, mm%t£e>\z2 4mmmm 
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+ kc gnh- sqm^ixiovioomi x-mrnv 

tzo AxCAGFPR«AxCALNLGluR2§«SSSt, £ £> 
AxCANC r e §li$tfc«t, ^ v> £ -frfc ^ 0 mmm 

ALfc " ^UT> ^A0 9~14BtCMl^i^f Co 

Ii0MCMtl»7f^^^(:<fc§G 1 u R 2 (R) R 
Z$G 1 uR 2 (Q) <2fg3Eg©$>^|£, AMPAI^J^5 >ff§^^ 
iftlHT&S YM 8 7 2 ffl ^ & ^ ODK o T, ^Tffi 

m*i?%.mmizmmisfco mmmmm (ixiovioo/zd £ % 

5~6}®i&(#:fil 8-20g)©^- K T ^ X <Z) J® &T£ft V 0 
7 5=V ^ (1X10 7 PFU, ilfcLTHOtf 1CPBSTJ 

litit(l5SIl:, 2 7#©^j8t)TMrtfc-«Ja4 
bfeo AxCANCre^^^xCALNLGluR2^ 3 > 

Yamanouchi Pharmaceutical Company J;Dft^$tlfcYM 8 7 2£P 
B S fc**Sia:fc. Omg/kg, 50mg/kg, RtflO 

0mg/kgTYM 8 7 2 £ 2 MUB fc>& o Tft B J»firtffi» b & (ffi 

*nTtr>*©#«*3n&. 100mg/kg© 
YM 8 7 2 ^ffllfc 0 3>hO-^ilT, PBS (100/il) « 

¥±^±s. e. mtbTSSntHS. MM t $t^X«- 
7cBB«£*#*r ( A N O V A s : Scheffe s test for post-hoc 
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comparison) \z£V, WtWr±<D J£$££fr o fe 0 
[El ©IB 93] 

(Ell fc h#MfiliTflitfcAMPA§^$*t^) 

5 ^-v> (he) x*Wi&vtcmmmmMm(D&mT^<Dwm&7j<?o b ; 

in situ /W:/ U ^W-fef—>a >T$t£BbfcG 1 u R 1 mRNA©i 
3g (- h a ZT)V-^ b^VVV&Zu?^ H, tffi) Sit, c ;G1 
uRKOMS^ ( >, #£) icfc^-f ^-^Sri-r o 

d~ g ; ^W^#JIC#<D^ljnJt (GNS-3148)T^^.d; 
10 iiliillOtiTtOii (HEM) £iT„ e;SGURl 
St#&fflVife#feJ$5fefiT»S. f ; fitG 1 u R 2 #t#£ffl V^fc&gEJfe-fe 
T&£ 0 g ; fitG 1 u R 4 tft#£/B V>fcfcgEMT & 5 . 

h~k ; d~g i:|W|C^*©g!|^mmTab§. h ; * m & ft © g p JB 
Jfcffljfc (HEM) T&S. i , j R^k ; fit G 1 uRl fit#:, fitG 1 
15 u R 2 fit^R^fitG 1 u R 4 fit#: £^-tl-^nffl ^&&^M£^To 

1 ~ n ; fitG luRl fit#: (Alexa 594, ( 1 ) RtXfitG 1 u R 

4fit#: (FITC, (m) ^fflVifc^^^fe, Mtf fc— 

•KMfc&^T^-tKb £»2^:bii:£-r (n) 

o ~ q ; fitG luRl tftfle (Alexa 594, ^-fe) ( o ) R^fitG 1 u R 

20 2^(fitc,i6) (p) £/Bv>&&;gEM, mzfizmmmfc\z& 

^Tftl^i^btfc^^-y (q) Sit, q 4>©X^r-;i/A- 
IZ, a-gt^ViTttl 0 0 /iin, h ~ q \z O V*T « 5 0 At m, 

r~s ; — #ig*©M^iM (r) Rtf gjRfcl&CDffiJ&iWIflS iz m J£ L T 
V>£:IE#&Ji$3i.ijt ( s ) iccfettS, G 1 uR l~4C#IW^^7<-7 
25 -£ffl^fcRT-PCR#tFf*S*T*S. r <h s © \Z & V> T > £ <h 
£©4 U— > (R 1 jfcSR4) #GluRl ~4DNAl:§SW^ 
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^-rfc£>T&3o fcm<Dv->\z$>&frm b^esf*^*^ : Bg 1 i 

-VWWrVTcG 1 9 Rtf 4 4 8 bp, Bspl28 

6 IT^JSffbfeG 1 uR2C9^T(J 3 6 8 IBlTS 2 7 0 bp, Aval 
5 -VWm bfcG 1 u R 3 fcOV>T«4 2 0 Rtf 2 3 7 bp, PvuII T^J 
WfbfcG 1 uR4IIO^Tfi 3 7 9 Rl^2 4 7 b p 0 1/-><M3, 

10 a~c;fura-2 AM^IS Lfc — &i&3t<Z>ffi««IIflSK::fe tt£ , 
AMP Aj&*Bi#Ufc [C a 2 + ] , (DiglM . Sbigi&S 3 4 0 n m~?<D 

fkyt-i * — 5? (a), t^l: 2 0 0 jtMCAMPARtfl 0 0 (tM©CT 
ZIC (b) R^fS®4> (c) fcfctt*. 3 4 0/ 3 8 0 nm 

15 d~ f ; ^ffiM-^*#l^e»3(Dt±l$nfc#IB t P©«ffl^^43^^>> AM 
PA^IILfctC a 2+ ] , ©JftP^^Tc a~c £ 1^ D £l « T 

g~ i ; tf* >^> (g, FITC, m&) R^GluRl (h, □ 

20 5> ( i ) ^Sto f EfOX^-;i/A'-tt, d~f C9^T2 0/im, i 
(pOX^-Jl/A-ft a ~ c Rtf g~ i \Z~Z>^T 1 0 0 Mm^Sto 

m 3 ei rfyf^f ji/xw^ampa§w^- v y (Df&m 

a~c ; 3>bn-Jk ig^iSffl^ (CGNH-8 9) CAxCAGF 
25 PtAxCALNLGluR2ifl|$t> AxCANCre^ll^ 

G F P (a), GluRl © & & ft f£ ( b), Rtf*- 
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nb&nfr&tD'&tz-l * —i/ (C) T&S, 

d~ f ; G 1 u R 2 A'xCAGFP, AxC 

ALNLG 1 uR2, RtfAxCANC r e.§i$$tfc. GFPf^ 
(d), GUR2 O^^m^fe ( e ) Rtf-ttt 6 ft. * - 

5 ( f ). TfeSo 

g ; n > hn-JUCA x CALNLG 1 uR2 <D#-£^m£i±, b* 

/>f>(FiTC m-fe) t3V4k7uwyj± (P I) T— 

h;AxCALNLG 1 uR2 tAxCANC r e 
10 t?*>^> (FITC, Wt) tGUR2 (n-^^>, ^) &ttMt 
LirlMlfeWe^S. G 1 u R 2 ^ >A°^»^|gilfflga4'©^Sfr 
Lfct* ^ >?->7 j ? * y Mc£g <£> £ <h e 

i ;AxCAGFP, AxCALNLG 1 uR2RtfAxCANCr 

e zmmzmmtsit, p i xm^.vrcmm.-v$>^ 0 r^h-yxMR 

15 ^ 3 

j ~ i ;guri &mmmm-?z>mffi.-i:&%o ^nzomMz^ a 

xCALNLG 1 uRl St^Ax C ANC r e * m^TrnWiZ^fro t? 
;* >^> ( j > FITC, m-fe) Rr>'G luRl (k, D-^^>, ^ 

20 m~o ;AxCAGFP (mK AxCAGFP, AxCALNLG 1 
u R 2 RtXA xCANC r e (n), $fcl£\Z A x CAGFP, AxCAL 
N L G 1 uR 2 (Q) SlZSA xCANCre (o) £^^£i±fcU8 7 
-MG«T*^§. ftie»^G luR2 (n-^$>, ^fe) 
iTlfebf;, GFPR^Gl uR2©^^t^^O, ffl ^ fc» fc < 

25 i $><DZ>tr — tt, a ~ f Rtf j ~ o ^X\t 1 

0 0 Mm, g~iCoHTIi2 0tfm. 
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P~ x ; f u r a - 2 AM^I^fc [C a 2 + ] , ©ai^CD*S**ST. 
□ > h D-;P0CGNH- 8 9*HjK (p~ r ) SfttffcG 1 u R 2 ( s - 
u) JkZfiG 1 uR2 (Q) (v~x) £%3iT3«T:&S 0 fe^6*fc 
IrI^oT. ®jg^5 3 4 0 nm^t^^^ 2 0 0 /iM©AMP 

ARoti o ommoctz te**-rsKrRtf»»»t»fc*3W-s, 340/ 

3 8 0 nmttO^fi^ ^-^T&So 

(£140 GluR2StfGUR2 (Q) <DXa«t||l®jK£i:&i£ 

a^^w-rig-c**. #?LiiTta§Tg?f t>/t-t©ite0*i 

^IfitT^§. tr[G 1 u R 2 >, m&) ROCtfttf * 

>^>iit^ (FITC, fefi) THH^^fibfc. a ; AxCALNL 
G 1 u R 2 *mmZ^. AxCANCre $ iirfc^o feiffflJ&T & 

^mm^mmvx^rco b g 1 u r 2 M^t^^iax c a 

NC r etAxCALNLG 1 uR2 i* & i&ffi fl& T 2 4 B# 

feofeo c ;GluR2 (Q) SrfgSi A x C AN C r eS 

tfAxCALNLGUR2 (Q) a i D *> 

AxCALNLGluR20^(d 1 3 > N □—;!,) % GluR2 ££31*0 

i(e), x«giur2 (q) ^mmm m *j«ife<*#&»iji&©, ^ 

RtftaG 1 u R 2 £a#TM£^&Lfco etttt*n-->4fu>^fc 
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d ~ f COHTB 1 0 0 um^^To 

(fg5B g i u r 2 <Df&m&. mm&mteR&Tftm&mT 
Mf&z titcmm<Dffi.ffiimm&i&-?o a> a> * jg am , (a), 

pseudopalisading £#5^?E (b), R^1»/hjfii^©Ji^| (c) &$$Wl 
ibTVi^o El* r V j teJB-aiJfil^ (HEM) 

d ; 2 X 1 0 5 <i<7)^^WSP^Il*fflJ3a©, * - FT^70^i|[l 

6) ^^^^it^feJe), 2 0ffnc, AxCAGFPROfAxCA 

lnlg i uR2 &#at»ii&tc-**nenMo i 5 xmrnzit, P I (# 

f ; 2 X 1 0 5 ^©igti#MJP^MiSfflJI&<DS4fi^ 1 4aiiC^^t^i 
GFPtGl uR2*tfeH5gi$tSfcl&, ^*t©'20|ff 
AxCAGFP, AxCALNLGUR2, RtfAxCANCr 

g ; f ©2|?y ^ 5. g 1 u R 2 D£D 

eRtfgl:oHTtt5 Ojttm, b iZ ~D H T « 1 0 0 u m , c tOUTH 
7 5 m m , dfco^Ktl 5 0 0 ;/m, 1kT$ f VZ'O^XVS. 1 0 0 0 Mm 

(II 6 El AMPAS*flc0j|fiJJIi|©jifi|:afftffffl*StH) 

fit:R«*rf^ffi : P B S ©£A ( YM 8 7 2 CJJtS □ > h n- 

;|/ibt©Ift^JK (V);GluR2 (Q) <Dfg*i (□) ; A x C AN 
C r e S^S^V^Ax CALNLG 1 uR2 ©ftA (G 1 uR2R^G 
luR2 (Q) ^%I$it§fcai)©a>hn-;^bT<D^^^-, 
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(•) ; G 1 u R 2 (Q) ©fg^&O^YM 8 7 2 CD^ffl (A) ; G 1 u R 
2 (D^m (♦) ; YM 8 7 2 (■) ; G 1 u R 2 <D11K^YM8 

7 2©<£ffl (A) B 1 2m<DW]®)%:mmLrc 0 

^*S©¥^±s. e. m. (n=12) $gf 0 

c~ f ; (c) MYM 8 7 2 (d) TMilbfe«^Mi^> 

R£/G 1 u R 2 I'S^^iil^tlfei^iii (e, f) 
t » c > dStfe ; HE^£T&£ 0 f ; Jft G 1 u R 2 irE#:^ffl ^fcft 

g~h ; Gl uR2 (Q) Jte^tfSSS ftfcM*fcl*K:;&fr * H E 
*fe (g) &OTlG 1 uR2tt#Sffl^fcfta»ft (h) T&£o 

i ; YM 8 7 2 tIiLfc, G 1 u R 2 (Q) «M*ttL|ft<Z> 

j ; YM8 7 2 TIIL^:, G 1 u R 2 «©HE^ 
fe^^-ToC- j 2 2 B||lcS5lLfcfe©T?&*„. 

j *©X*-*-;i/A-fct, c~ j t^)^T5 0 /im^it, 

D> AMPAim5>»5«#U-^=5, hG 1 uR2©jf{5^£ 
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m (d is m 

h G 1 u R 2 (Dig-fc^- ^tA US! Sit- 5 £ i «fc 0 ff a C 
^t^Stl 1 ia«®IKfi3»MJ!a©li«[i:«iH*WJ«!|-r-&^rj*. 
10 3 .AMPAl^J^ 5 >M%:mWV7=L-y h G 1 u R 2 ©iHS^ 

AMP Al^J|/^> >i^§fttyi- y KG 1 uR2<DcDNAT& 

4. »&®»£T£llHM**ttll&fc\ fg5!^^-£ffi V*T, AMPAI 
15 *f)V* >t§§*^^- y h G 1 u R 2 ©itfc^£#AL, 

c t%i$®itTz>m$tm 2 x« 3 iBmoi^s^Mito^m tsas 

5. a*, 75V r>-r ^jb vife^^ n t 

20 6. JHffi*fflll&#f, **llP^HMT-&3 C <i:^#mi:T^)»^3S 1 ~ 
7 .AMPAS^^$ >8SI#D-ya-y h G 1 u R 2 

3 7 



^ppP2003/010J 



9. »*^7X«8|B«©J«ffi*a*ffljte : ?5S31^^^-&-fey M 

i o. »#i©^3fef zmmmmmz&tfz amp a-m^;i/^ $ >®?g^ 
ii. ? y ho&mvmm • sut^, amp 

Al^J^ 5 >^^^#+i-^n.- y h G 1 u R 2 ©ffcffi • «!lJ&T?&<5 C 
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SEQUENCE LISTING 

<110> IAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> Suppression ol proliferation and infiltration of brain 
tumor cells by expression of glutamate receptor subunit 

<130> A011-23PCT 

<140> 
<H1> 

<150>JP P2002-232086 
<151>2002-08-08 

<160> 6 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 26 
<212> DNA 

<213> Arti ficial Sequence 
<220> 

<223> Description of Artificial Sequence:lsl PCR sense 
primer 
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<400> 1 



cctttggcct atgagatctg gatgtg 



26 



<210> 2 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:lst PCR 
antisense primer 

<400> 2 

tcgtaccacc atttgttttt ca 22 

<210> 3 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:2nd PCR GluRl 
sense primer 
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<400> 3 

aagagggacg agaccagaca ac 22 

<210> 4 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:2nd PCR GluR2 
sense primer 

<400> 4 

gaagatggaa gagaaacaca aagt 24 

<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : 2nd PCR GluR3 
sense primer 

<400> 5 
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ggaagacaac aatgaagaac etc 



23 



<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:2nd PCR GluR4 
sense primer 

<400> 6 

gaaggaccca gcgaccagcc 20 
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